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complete revolution. The greatest brightness occurs when the principal plane bisects the angle between the planes of polarization and analysis. If j3 = 0, the light is complementary to that represented by (3).
If two plates be superposed, the retardations are added if the azimuths correspond; but they are subtracted if one plate be rotated relatively to the other through 90°. It is thus possible to obtain colour by the superposition of two nearly similar plates, although they may be too thick to answer the purpose separately.
If dispersion be neglected, the law of the colours in (3) is the same as that of the reflected tints of Newton's scale. The thicknesses of the plates of mica (acting by double refraction) and of air required to give the same colour are as 400 : 1. When a plate is too thick to show colour, its action may be analysed with the aid of a spectroscope.
Still thicker plates may be caused to exhibit colour, if the direction of the light within them makes but a small angle with an optic axis. Let us suppose that a plate of Iceland spar, or other uniaxal crystal (except quartz), cut perpendicularly to the axis, is interposed between the polarizing and analysing apparatus, and that the latter is so turned that the field is originally dark. The ray which passes perpendicularly is not doubly refracted, so that the centre of the field remains dark. At small angles to the optic axis the relative retardation is evidently proportional to the square of the inclination, §o that the colours are disposed in concentric rings. But the intensity is not the same at the various parts of the circumference. In the plane of polarization and in the perpendicular plane there is no double refraction, or rather one of the refracted rays vanishes. Along the corresponding lines in the field of view there is no revival of light, and the ring system is seen to be traversed by a black cross.
In many crystals the influence of dispersion is sufficient to sensibly modify the proportionality of p to A,. In one variety of uniaxal apophyllite Herschel found the rings nearly achromatic, indicating that p was almost independent of X. Under these circumstances a much larger number of rings than usual became visible.
In biaxal crystals, cut so that the surfaces are equally inclined to the optic axes, the rings take the form of lemniscates.
A medium originally isotropic may acquire the doubly refracting property under the influence of strain; and, if the strain be homogeneous, the conditions are optically identical with those found in a natural crystal. The principal axes of the wave-surface coincide with those of strain. If the strain be symmetrical, the medium is optically uniaxal. In general, if P, Q, R be the principal stresses, the difference of velocities for waves propagated parallel to R is evidently proportional to (P — Q), and so on. that the elliptic on the whole by the separation. of astronomical observations far transcends the separating power of the instrument.
